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Application of cycle voltammetry method with a microelectrode to study
the electrochemical properties of secondary Zn electrodes

BaiE R
Chun-ChenYang  Ching-Li Wang

RS

AWH5E T B R E FIERRZEE (CV) (E RN AR A — R BB BB TRt - R SNVE
(BER T ARSIy — REFEMATEL ST » CEIRNINEI R o] DR R EISE R IREC 77 B4 sy N il
(dia=1 mm)#ETTHIER - #5EH L7 7A v S FERROTTE /R ZCE » PRI m AR 46 6 — R B2 SR A A E S
BC77 EAubasns - FIRFEIER OV SdS R S TEFEMEESE O Q0 Q B b~ B> 1o H
AL IETE » BT DARGA — R EFEEAMRAVEC 774733 o | CV S iad S v M (T 2 FLIE SRR A R By 70% £
§5 37K (ball-milled ZnO:Ca(OH)> =2.5:1)+ 10% PTFE binder+ 8%Zn #37K+5%Bi:0s %) K +5%Pb0 #3A
+2%nano-copper ¥R (BEBEEML)

Bt © PREEERM - REEGHE - SEIARIEN © EERINZA
ABSTRACT

This study is to use a microelectrode for investigating the electrochemical properties of secondary Zn electrode
by cyclic voltammetry (CV). This technique is a simple and quick electrochemistry method for developing a new
chemical composition of secondary Zn electrode, especially for a small amount of the additives. The different
chemical compositions of secondary Zn electrodes were prepared to form a microelectrode (diameter = 1 mm)
and the charge/discharge properties were examined by using cyclic voltammetry. The charge/discharge time for
developing a new chemical composition (recipe) for secondary Zn electrode could be greatly reduced when we
used the microelectrode CV method. In addition, the variation of CV experimental parameters such as Q., Q.
Epa ipa Epc Ipes €IC., can be used to optimize the chemical composition of secondary Zn electrode. According
the experimental results, it was found that the optimum composition of secondary znic electrode is a 70%
ball-milled calciumzincate (Zn0:Ca(OH)2=2.5:1) + 10% PTFE binder + 8%Zn powders + 5%Bi:0s powders
+ 5%PbOpowders + 2%nano-copper powders (as a conductive material).
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Cycle  Ea (V) Enc (V)  AE (V) 1 ina R{E
(mA/cm’) (mA/cm’)
6 -1.24 0.140 42.8 17.6 0.41
10 0.140 46.7 17.3 0.37
16 -1. 0.210 47.7 16.1 0.34
20 -1. -1.40  0.160 46.0 18.0 0.39
30 -1.24  -1.44  0.200 53.2 16.5 0.31
HUAE = B - Boe 0 R= -ind/ e

T BV METEIR R T E T RIS IS BUE

Cycle Q+ -Q- CE% Eo.a Es.c AE (V) 'ip.c ip.u R{E
(mC) (mC) (V) (V) (mA/cm’)  (mA/cm’)
50 14.1 34.5  40.87 -1.17 -1.64 0.470 10.2 7.53 0.74
HARRERE 5 38 LI 84
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100 10.1 15.5 65.16 -1.13 -1.57 0.440 26.7 23.1 0.87
150 10.7 156 68.59 -1.13 -1.56 0.430 25.6 21.2 0.83
200 11.7 16.3  71.78 -1.13 -1.63 0.500 29.2 25.4 0.87

5 0 CE = Q/Q- (Q- discharge,Q- charge)

R"= o LIUMEFEMETIRIZOREE (100 mm) EEERRZ ST E IS THSEIE -

Cycle QO -Q. CE% Ep. BEoe AE (V) -ipe ipa R1{H
(mC) (mC) (V) (V) (mA/cm’)  (mA/cm’)

50 31.3  50.9 61.49 -1.18 -1.56 0.380 28.7 20.4  0.71

100 51.8 75.3  68.79 -1.14 -1.56 0.420 36.9 32.6  0.88

150 52,6 70.3  74.82 -1.14 -1.56 0.420 38.2 34.4  0.90

200 48.9 64.9 75.35 -1.13 -1.54 0.410 30.1 27.3  0.91

R ~ ZFLMEFREMAURIIZRERE ( 20 nm) FEIERRZE S TE P I SIESBIE

CYC1C Q+ -Q— CE% Ev.a Ev. AE (V) -1pe 1p.a R{E
(mC) (mC) V) V) (mA/cm’)  (mA/cm’)

50 8.2 25.1  32.67 -1.21 -1.54 0.330 7.38 6.74  0.91

100 29.9  60.6 49.34 -1.17 -1.62 0.450 22.7 18.9  0.83

150 37.3  53.6  69.60 -1.14 -1.63 0.490 12.8 17.5  0.73

200 38.2  59.5 64.20 -1.12 -1.62 0.500 27.3 24.0  0.88
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